Sensitive detection of estradiol based on ligand binding domain of estrogen receptor and gold nanoparticles.
With increasing concerns of estrogenic effects of endocrine disrupting compounds, the development of simple detection assay for these compounds is an ongoing need. Herein, a simple, rapid, and highly sensitive assay for estradiol (E2) detection was developed using the ligand binding domain of estrogen receptor α (LBD-ERα), the receptor interacting domain of steroid receptor co-activator 1 (RID-SRC1), and gold nanoparticles (AuNPs). The colloidal AuNPs could be stabilized against a salt-induced aggregation by adding LBD-ERα protein. However, with the presence of E2, the specific binding of LBD-ERα protein and E2 led to a salt-induced aggregation of AuNPs as seeing from a color change from red to blue. This developed assay exhibited a high sensitivity for E2 detection with the limit of detection (LOD) of 2.62 × 10-14 M. When the RID-SRC1 protein was included, the detection sensitivity was increased, which the LOD for E2 was at 1.20 × 10-15 M. This assay was specific for a detection of E2 but not progesterone, the negative control ligand. Results of this work clearly showed the efficiency of developed assay for E2 detection, which possibly further developed for an onsite monitoring of E2.